Sporulation and regulation of homoserine dehydrogenase in Bacillus subtilis.
Homoserine dehydrogenase in dialyzed cell extracts of Bacillus subtilis 168 was studied, particularly with regard to inhibition, repression, and level of activity as a function of stage of development (growth and sporulation). It was assayed in the "forward direction" using L-aspartic semialdehyde and NADPH as substrates. Of the potentials inhibitors tested, only cysteine and NADP were found to be effective. Both L- and D-cysteine were equally effective. Therefore, the physiological significance of cysteine as an inhibitor is somewhat questionable. Amino acids involved in repression of homoserine dehydrogenase included methionine, isoleucine, possibly threonine, and one or more unidentified components of Casamino acids. The specific activity of homoserine dehydrogenase was highest during the exponential phase of growth and declined steadily during the stationary phase of growth. The low specific activity during late sporulation may favor preferential funnelling of L-aspartic semialdehyde into the lysine pathway, where it is needed for synthesis of large amounts of dipicolinic acid and diaminopimelic acid.